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Available online 3 April 2016AbstractPneumopericardium is a rare clinical presentation and is an unusual complication of tracheostomy. Its isolated presentation without asso-
ciated air in other potential space such as mediastinum or pleura causes difficulty in diagnosis especially in patient with invasive ventilation. We
report a case of 72-year-old lady who developed isolated pneumopericardium following tracheostomy. The progression into cardiac tamponade
was halted by administration of fluid resuscitation and modifying ventilation mode to spontaneous setting. A flexometallic endotracheal tube was
inserted through the tracheostomy stoma with the aid of fibre-optic scope while she was breathing spontaneously; and the cuff was inflated distal
to the site of the tracheal wall injury. This technique successfully ceased the air leak across the injury. The endotracheal tube was changed to an
adjustable flange tracheostomy tube size 8.5mm internal diameter once available and subsequent serial chest radiographs showed resolving
pneumopericardium. Based on this case, we believed that a prompt diagnosis of isolated pneumopericardium may prevent its catastrophic
progression into a fatal cardiac tamponade and thus, these rare findings were reported with the intention to raise awareness amongst clinicians.
Copyright © 2016, Taiwan Society of Emergency Medicine. Published by Elsevier Taiwan LLC. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Pneumopericardium is a collection of gas in the pericar-
dium. Mortality arising from pneumopericardium was esti-
mated at 56%. However, its incidence has not been quoted in
literature as it is a very rare condition. Pneumopericardium
commonly developed following trauma, diseases or iatrogenic
in nature.1,2 Rarely, it occur as a complication of tracheos-
tomy. The first case was reported by Posthumous et al which
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license (http://creativecommons.org/licenses/by-nc-nd/4.0/).this is the first case ever described with a good survival
outcome following an immediate recognition and management
of a near tension pneumopericardium that resulted from tra-
cheostomy procedure.2. Case report
A 72-year-old lady was admitted to our hospital with
massive per rectal bleeding in profound hypovolemic shock.
She was immediately resuscitated and transferred to the
emergency operation theatre for a laparotomy. A bleeding
intestinal tumor was resected and hemostasis secured.
Following the operation, the patient required further stabili-
zation in intensive care unit (ICU). During her stay in ICU, her
postoperative recovery was slow and complicated with poor
neurological recovery. Decision for a definitive airway was
made to protect the respiratory tract from aspiration and to aid
in her long term recovery process. The technique of surgicaly Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
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an enlarged thyroid gland. The percutaneous tracheostomy
approach was otherwise unfavorable for these reasons. During
the procedure, the tracheostomy stoma was created between
the third and fourth tracheal ring. However, there was diffi-
culty in inserting the tracheostomy tube. Finally, an adjustable
flange tracheostomy tube size 7.0mm internal diameter was
inserted with the assistance of a flexible fibre-optic broncho-
scope. Adequate oxygenation and ventilation were achieved
through the flange tube before patient was transferred back to
ICU. Half an hour after arriving in the ICU, she developed
hypotension with bradycardia. The heart sounds were muffled
on auscultation. Neither the neck nor chest exhibited subcu-
taneous emphysema. Electrocardiogram on the cardiac
monitor showed small QRS complexes. Bedside ultrasonog-
raphy of bilateral lungs excluded pneumothoraxes. However,
intra-cardiac structures were not clearly visible. As the cardiac
shadow was missing, it led to the suspicion of pneumo-
pericardium. It was confirmed subsequently by the chest
radiograph (Figure 1). Immediately following the diagnosis,
the ventilator mode was changed to adaptive support ventila-
tion with low positive end expiratory pressure. Her hemody-
namic were stabilized with a liter of fluid resuscitation and
thus, she did not require pericardiocentesis. Subsequent
bronchoscopy examination identified an L-shaped 1.5cm tear
at the left lateral tracheal wall. It was located one cm below
the tip of tracheostomy tube. The injured tracheal wall flapped
open during inspiration and closed during expiration, creating
a shutter valve effect. To bypass the tracheal wall injury, we
decided to change to a longer length breathing tube but un-
fortunately, the size was not available. Instead, a flexometallic
endotracheal tube (ETT) was inserted through the tracheos-
tomy opening under flexible fibre-optic guidance. The ETT
was advanced distal to the tracheal wall injury and the cuff
was inflated beyond the defect. Serial chest radiographs
showed resolution of the pneumopericardium (Figure 2A andFigure 1. Chest radiograph demonstrated free air (arrowheads) in the peri-
cardial sac.B). The flexometallic ETT was changed to a tracheostomy
tube size 8.5mm internal diameter with adjustable flange on
the third day post injury. She was discharged to the general
surgical ward after eleven days of stay in ICU. A repeat
bronchoscopy two weeks later showed a completely healed
tracheal wall injury.
3. Discussion
Pneumopericardium had been reported as a consequence of
chest trauma, positive pressure ventilation, pericardial infec-
tion, communicating fistula in the pericardial sac and sec-
ondary to a complication from invasive procedures.1,2 It was
reported that isolated pneumopericardium, without associated
mediastinal air is a possible complication after tracheostomy.3
The loosely applied pretracheal fascia at the lateral wall of
trachea is in continuation with the fibrous layer of the parietal
pericardium. Therefore, air or fluid tracking along the lateral
wall of the trachea may enter and accumulate in the pericardial
sac.4,5
The clinical signs of pneumopericardium such as shifting
precordial tympany, muffled heart sounds and mill wheel
murmur or “bruit de moulin” maybe difficult to elicit espe-
cially during resuscitation.1,6 Electrocardiogram findings of
low voltage QRS complexes, T inversion and ST segment
changes are non-specific.1 The diagnosis of pneumo-
pericardium is often confirmed by radio imaging tools. In
chest radiograph, pneumopericardium is manifested as a single
band of gas outlining the left ventricle and right atrium
silhouette. This gas band may be broad, curvy or sharply
marginated by the pericardial sac. It does not extend into the
upper mediastinum or neck. A halo sign may be present when
the heart is completely surrounded by the pneumo-
pericardium.7 Lateral decubitus film is useful for detecting
small pneumopericardium by shifting the air in the pericardial
sac to the non-dependent site of the heart.1,7 The lateral de-
cubitus chest radiograph however, was not performed in our
patient as the portable anterior-posterior positioned film
showed the band of gas around the heart. Further detection of
the air gap sign can be aided by transthoracic echocardiogram.
However, this sign is not reliable at distinguishing between
pneumopericardium from pneumomediastinum.8 In the case of
our patient; bedside ultrasonography raised our suspicion
which was finally confirmed by chest radiograph.
Accumulation of air into the pericardial sac can impair
ventricular filling. Equalization between ventricular filling and
pericardial pressures leads to the formation of cardiac tam-
ponade and eventually obstructive shock.9 Most simple
pneumopericardium without signs of tamponade are managed
conservatively as the accumulated air will be spontaneously
absorbed.10e12 Similarly, in our patient, she was stabilized
after fluid resuscitation and ETT bridging across the tracheal
wall injury. She remained under the ICU's close observation as
mechanical ventilation with high peak inflation pressure can
worsen the pneumopericardium into a tamponade.13,14 Capizzi
and associates reviewed 32 patients who presented with
pneumopericardium after blunt trauma. They found that 10 out
Figure 2. A and B. Serial chest radiographs showed resolution of pneumopericardium. (A) Insertion of flexometallic endotracheal tube was able to cease the air leak
into pericardium. (B) Pericardial air is hardly visible after insertion of 8.5 mm internal diameter of tracheostomy tube.
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tamponade.6 Barotrauma secondary to positive pressure
ventilation can hasten the development of tension pneumo-
pericardium. This is due to the Macklin effect where air leak
from ruptured alveoli can dissect along the peribronchial
sheaths to the hilum and pericardial sac resulting in pneu-
momediastinum and pneumopericardium respectively.15,16 We
attempted to reduce the intrathoracic pressure in our patient by
changing the ventilation mode to spontaneous; as to prevent
arises of Macklin effect. Concurrent bridging action by the
ETT cuff; inflated distal to the tracheal wall injury prevented
further air leak through the mobile flap and also reduced
exposure to direct positive ventilating pressures. All these
measures assist in the healing of tracheal wall injury. Sudden
deterioration in hemodynamic status despite aggressive fluid
resuscitation is a warning sign of impending tension pneu-
mopericardium. In this situation, either pericardiocentesis or
pericardial drainage tube insertion will be lifesaving.3,14
Conservative management of tracheal injury is gaining
popularity as the mortality rate associated with surgical repair
was 42% in ventilated patients.17,18 Beiderlinden et al reported
five patients had completely healed tracheal injuries with
conservative therapy.17 Nonetheless, there is a caveat to con-
servative management; the injury must be located in the upper
to middle third of the trachea to avoid complications of
mediastinitis or tracheal stenosis.
In conclusion, iatrogenic tracheal wall injury during tra-
cheostomy can cause an isolated pneumopericardium post-
operatively. Prompt diagnosis and appropriate immediate
management prevents its fatal progression towards cardiac
tamponade.
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